Abstract: Papillary squamous cell carcinoma (PSCC) is a poorly described variant of squamous cell carcinoma, and may be confused with verrucous carcinoma of the head and neck. To add to existing knowledge of this rare tumor, we describe two cases of PSCC arising in the oral mucosa. The lesions were composed of exophytic proliferation of atypical to overtly malignant cells similar to those of conventional squamous cell carcinoma, and invasion into the superficial region of the underlying fibrous tissue was seen in the form of islands and cords of malignant cells. Immunohistochemical assessment of cellular proliferative activity showed a significantly high mean percentage of Ki-67 expression in comparison with verrucous carcinoma, but there was no significant difference of Ki-67 expression among PSCC, conventional squamous cell carcinoma and microinvasive squamous cell carcinoma. These results suggest that the biological behavior of PSCC is analogous to that of SCC. (J. Oral Sci. 43, 165-169, 2001) Introduction Papillary squamous cell carcinoma (PSCC), a recently described but poorly documented variant of squamous cell carcinoma, appears macroscopically as an exophytic papillary proliferation, but microscopically is composed of papillae covered by overtly malignant squamous cells (1) (2) (3) . PSCC may be completely exophytic (PSCC in situ or noninvasive PSCC), but often there is an underlying component of nonpapillary, invasive squamous cell carcinoma (PSCC or invasive PSCC). The small numbers of reported cases of PSCC have shown a male predilection, and the site of involvement is the upper aerodigestive tract (4) (5) (6) . PSCC should not be confused with verrucous carcinoma or conventional squamous cell carcinoma, not only in terms of pathology but also clinical features and treatment modalities.
To our knowledge, only four papers documenting the clinical and pathological features of PSCC have appeared in the English literature (4-7), and few investigations have described the biological differences between PSCC and other types of squamous cell carcinoma at the molecular level or in terms of cellular proliferative activity. The present communication reports the histopathological features of two cases of PSCC arising in the oral mucosa, and attempts to clarify the different patterns of immunohistochemical expression of Ki-67 among PSCC, conventional squamous cell carcinoma, microinvasive squamous cell carcinoma and verrucous carcinoma in order to add to existing knowledge of this tumor.
Clinical
Summary Case 1 was a tumor in the oral floor of a 68-year-old, edentulous Japanese man who had been aware of the mass for four months. Clinical examination revealed a well circumscribed, erythematous, papillary tumor mass Four cases of conventional well differentiated squamous cell carcinoma (SCC), two cases of microinvasive squamous cell carcinoma (MSCC), and three cases of verrucous carcinoma (VC) were selected to match the age (seventh to eighth decade), sex (male) and tumor size (under 15 mm in greatest diameter) of the patients with PSCC, and served as comparative specimens (Table 1) .
Ki-67-positive cells were defined as cells with clear brown staining in the nuclei. For each case, the mean percentage of positively stained cells was estimated by counting 500 cells per area from at least five randomly selected areas representative of the lesion's histology. Data were expressed as the mean percentage of positive cells Wallis H-test were used to investigate the statistical significance of differences in Ki-67 expression among the specimen groups. 
Results

Histopathologic
al findings The lesion of case 1 consisted of an exophytic proliferation of squamous epithelial cells covering papillae with a fibrovascular narrow stroma (Fig. 1a ). The epithelium varied in thickness. The papillae lacked abundant surface keratinization (Fig. 1b) , and were composed of atypical to overtly malignant cells similar to those of conventional squamous cell carcinoma (Fig. 1c) . Invasion into the superficial region of underlying fibrous tissue was seen in the form of islands and cords of malignant cells (Fig. 1d ). Furthermore, infiltrating carcinoma involved the minor salivary gland duct epithelium. Diffuse infiltration of small mononuclear cells was seen in the underlying fibrous tissue.
The histopathological features of case 2 were similar to those of case 1, but the lesion was surrounded by a wide zone of non-papillary and non-invasive squamous cell carcinoma (Fig. 2a ), and individual cell keratinization was partially evident (Fig. 2b) .
Immunohistochemie
al findings Ki-67-positive cells were scattered haphazardly throughout the cancer nests of PSCC and SCC (Figs.  3a,b) . In MSCC, Ki-67-positive cells were demonstrated in the infiltrating cancer nests and lower half of the thickened epithelium with malignant characteristics (Fig.  3c) . Only basally and parabasally located cells were positive for Ki-67 in VC (Fig. 3d) .
Quantitative immunohistochemical results are summarized in Table 1 Discussion PSCC is a variant of squamous cell carcinoma and may present as either an in situ or invasive tumor. It occurs most frequently in male patients from 50 to 70 years of age, and the most common site is the larynx, followed by the oropharynx and nasopharynx (4, 6) . PSCC may be completely exophytic, but often there is an underlying component of non-papillary, invasive squamous cell carcinoma. Although the natural history of the non-invasive form of PSCC is unclear, some investigators have suggested that the rate of transformation to an invasive lesion is high (4) .
Clinically, both PSCC and VC appear as an exophytic, papillary tumor, but the latter is white, warty and fungating with multiple filiform projections. Careful histopathological investigation is needed to establish the correct diagnosis, which is essential for appropriate treatment (3) (4) (5) (6) (7) . VCs containing areas that are indistinguishable from SCC have been described in the literature, and such tumors are called hybrid carcinomas (6, 8) . Ishiyama et al. suggested that these hybrid carcinomas are probably identical to PSCC (7) . The relationship of PSCC to HPV is unclear. Crissman et al. reported that all PSCCs were uniformly negative for HPV DNA by in situ hybridization (4), although HPV type 6 DNA was found by PCR in a single case reported by Judd et al (5) .
The expression of cell cycle-associated proteins, especially Ki-67, has been well studied immunohistochemically in SCC, MSCC and VC of the head and neck (9) (10) (11) (12) (13) , and the present results are very similar to those in previous reports. Ki-67 is a cellular proliferation marker expressed at all phases of the cell cycle except GO. Increased Ki-67 expression has been reported to be a good indicator of cell proliferative activity in premalignant and malignant oral lesions (9, 11, 13) . In the present study, the mean percentage of Ki-67 expression was high in PSCC, SCC and MSCC, and there was no significant difference in expression among these lesions. On the other hand, the mean percentage of Ki-67 expression was significantly low in VC when compared to PSCC, SCC and MSCC.
Although the number of well documented cases is small, it is thought that the postoperative prognosis of PSCC is good, and that distant metastases are rare (6) . Some authors believe that patients with PSCC at stage T3 or greater should undergo prophylactic neck dissection, in view of possible neck metastases (7) , whereas others claim the biological behavior of PSCC with invasion appears to be analogous to that of SCC of equivalent stage (3, 4) . The present two PSCCs, which were about 10 mm in greatest diameter, showed a significantly high mean percentage of Ki-67 expression compared with VC, and there was no significant difference in Ki-67 expression among PSCC, SCC and MSCC. These results suggest that the biological behavior of PSCC with or without invasion into the underlying fibrous tissue appears to be analogous to that of SCC of equivalent stage.
